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Issued: 10 / 195 reviewed: 10 / 1956 


For the two-dimensional flow of a perfect isothermal gas it in true that: 
Q (av/at+vav/au)+o-a0/ou = Os d9/dt+vdg/du + gdv/du = 0 (1) 


Here c =aT; pees p - pressure of the gas, g - density, ¥ - velocity, 

T - temperature, u - Euler's coordinate. Herefrom results, by the introduction 
of RIEMANN'S invariants r = c Ing + v and 3 =-c lng + v, the following system of 
"equations of invariants": 

ar/at + ((r+e)/2 + clac/au = 03 0s/dt+((r+s)/2 - c)ds/au = 0. (2) 

To the system (1)(2) there correspond two families of characteristics: 

I. The r-characteristios: du/dt «v+c« ad +0 (3) 
II. The s-characteristics: du/dt « v -c = (res /2-¢ 

The HUGONIOT'S conditions for the front of a shock wave, which are valid in 

this case, are given and expressei by the invariants. 

A motion is a propagated wave only if even only one of the invariants r,s remains 
constant in the zone of this motion. The propagated wave may be a rarefaction- or 
& compression wave. Here the prosagated wave is written down in RIZMANN'S forn. 


On the occasion of the passage of a shock wave past ® propagated wave 
another propagated wave occurs behind the front of the shock wave in the sone of 
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which the invariant remains constant. Here the case ie investigated in which a 
shock wave moves over a backgrouad with decreasing pressure and increasing ve- 
locity. The velocity jump and the force of the shock wave, i.e. the ratio of 
pressures on the front of the shock wave remain constant as regards time. Con« 
Sequently, also the velocity of she propagation of the shock wave in the material 
remains constant, Next, the velocity of the shook Wave ig expressed as a function 
of time. 

In the case of a shoxk Wave overtaking a propagated @xpansion wave a propagated 
compression wave is produced behind the shock wave, The corresponding formula is 
written down and Specialized for automodellike waves, 

The problem is solved in a similar ma 

compression wave, 
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AUTHORS: Samarekiy, A. A., and Arsenin, V. Yao. 
TITLE: On numerital solutions of gaa-(lynami« equations 


with various types of viscosity 


PERIODICAL: Referativnyy shurnal, Mekhanika, no. 12, 1961, 
17, abstract 12892 (Zh. vychial, serene 2 
matem. fiz., 1961, 1, no. 2, 357~360 


TEXT: Finite-difference schemes of continuqus caleulation 

(in which lines of discontinuity do not appear) are considered 

for the equaticns of gas-dyhamics of a plane, one-dimensional 
isentropic gas flow with various types of viscosity. Viecosity v4 
is subject to the following conditions: The system of equations 
should have a continuous s lution, influence of viscosity should 

be vanishingly small within the shock layer, and, in the region of 
rarefaction wave, gyugonio / Abstracter's note: Transliteratio 
conditions should be fulfilled on the boundary of the layer 
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AUTHOR: Argenishvili, 4, Yu, (Tbilisi) 24-9-16/33 


TITLE: On the smelting 3>£ the "KMK" (8i-Ca-Mn) alloy. 
(O vyplevke splava KMK) 


PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh 
Nauk, 1957, No.9, pp.110-113 (USSR) 


ABSTRACT: The process of producing 8i-Ca-Mn alloys is based on 
the reaction of simultaneous reduction of the oxides of 

Ca, Si and Mn ss expressed by eq.(1), p.110. The process 
of reduction of these oxides should proceed without then 
getting into the liquid state, i.e. the smelting of this 
alloy from the respective oxides inside an electric furnace 
should proceed by means of a slagless process or with a 
practically minimum quantity of slag, Owing to the 
selective reducticn of manganese and formation of high 
melting point compounds with melting points above the 
reduction temperature, the process of amelting of this 
alloy can be effected without slag formation, Since the 
reduction processes should precede slag formation, the 
surface of contast of the reducing agent with the oxides 

to be reduced is cf great importance and also the speed of 
heating to the reduction temperature, The experiments 
described in this paper were carried out at verious 
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voltages in a 25 kVA electric arc furnace of the open type 
with a conductiag bottom, As raw materials waste slags 
of medium carbon ferro-manganese and silicon-manganese, 
quartz sand, limestone and fine coke were used, the 
analyses of which are given in Table 1, p.ll2, The first 
series of tests were carried out with o charge containing 
medium carbon ferro-mangenese slag, quartz sand and 
limestone using an initial voltage of 25 V, a current 
intensity of 900 to 950 A and a specific power of 
9.45 kVA/dm< of the furnace bottom; after five heats it 
became necessary to clean the furnace by means of 
manganese ore anc. to change the voltage to 30 V and the 
current intensity to 800 to 850 A, at which the furnace 
worked fully nornally; the chemical analyses of the 
obtained alloys are given in Table 2, p,112; Table 3,p.113, 
gives tae analyses of a second series of smelting tests 
using for the charge a Si-Mn slag, quertz sand end 
limestone, The results show that it is advisable to 
control the smelting in such a way as to avoid or at least 
to obtain a very low slag formation, The ratio of the 
reduced oxides in the charge should be selected ” ya 
3Q388 bc obtein high melting compounds inith ir datadaet 
Card 2/3 
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melting point temperature not much higher then the 
temperature of their reduction with carbon, ‘he quantity 
of the reducing agent must be calculated 30 ap to obtain 
& complete reduction of all the oxides in the charge , 
taking into consideration losses. ‘The process should 
proceed with/high specific power with the appropriate 
electric parameters and dimensions of the melting space. 
In the cease of formation of a high melting point lining 
and formation of a deposit in the hearth, periodic 
cleaning with manganese ore or limestone is necessary, 
The author recommends repetition of the experiments on a 
semi-~industrial scale. 
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, Translation frorn: Referativnyy zhurnal, Metallurgiya, 1958, Nr 10, p62(USSR) 


AUTHORS: Kekelidze, M.A., Arsenishvili, A.Yu. | 


TITLE: Experiments in the Smelting of a Silic on-manganese-calcium 
Alloy (Kuzretrk Metallurgical Kombinat) 'Opyty po vyplavke 
kremne-margantsovo-kal'tsiyevogo splava (KMK)jin Georgian 


PERIODICAL: Soobshch. AN GruzSSR, 1957, Vol 19, Nr 2, pp 197-202 


ABSTRACT: An experimental single-phase 25-kva arc furnace with 
graphite electrode and conducting hearth was used to conduct 
experiments in the reducing smelting of slags from the melting 
of medium carbon Fe-Mn of the following % composition: SiOz 
31.75, AlyO, 1.75, CaO 26.6, MgO 2.5, Fe 0.84, Mn 29.35, 
P 0.07, SO}; 0.22 with the object of producing an Si-Mn-Ca 
alloy useful as a complex deoxidizer of steel. When the slag is 
melted with 20% coke breeze, alloys having the following % 
composition are obtained: SiOz 22-26, Mn 57-63, Ca 0.8-1.1, 
Al 2-2.5, since the slags were melted at. comparatively low 
temperature, and this inhibited total reduction of the CaO. 
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reduction of the CaO. Additicn of quartz sand, and of wo to 26% CaC2 to the 
mix yielded alloys with the following % composition: $i 35-45, Mn 29-49,5, 
Ca 6-7.65, but this yielded a very high-melting slag that flowed out of the 
furnace with difficulty. Bet-er results were yielded by a mix consisting of 
slag, limestone, and quartz sand, calculated from the reaction: 

2 Si02+ CaOt MnO+6C =2Si+Ca+Mn+#6CO, This yielded alloys of the follow- 
ing % composition: Si 44-5¢, Mn 25-32, Ca 10-15.5, Al 1.5-2, P 0.02- 
0.026, C 0.45-0.75. The percentages recovered in the alloy were: Si 40, 
Mn 63, Ca 20, the consumption of electrical energy being 20 kwh/kg alloy. 
The melting must be run with rapid heating of the mix until the onset of the 
reactions of reduction. 
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AUTHOR: Arsenishvili, K. 1. 
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